P2 Framework

Models to Estimate Exposure and/or Risk

The EXPOSURE/RISK MODELS included in this section are:
++E-FAST - Exposure, Fate Assessment Screening Tool

+ChemSTEER - Chemical Screening Tool for Exposure and Environmental Releases

Following are brief fact sheets providing information on the models OPPT developed
and uses to estimate the risk to receptors from exposure to chemicals released to the
environment. Information provided on each model includes:

+*What exposure/risk property does the model estimate?

«*What is significant about the exposure/risk property to exposure assessment?
++Why is knowing the exposure/risk property important?

“+Why would | want to use the model?

“*What do | need to run the model?

+*What are the inputs and outputs for the model?
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Exposure, Fate Assessment Screening Tool (E-FAST)

What Does the E-FAST Model Do?

E-FAST is a Windows based model that incorporates previous DOS based screening level exposure
models: SEAS, PDM3, Dermal, and SCIES. E-FAST also incorporates the DOS model FLUSH, which
was not previously a part of the P2 Framework. E-FAST provides screening-level estimates of:
+»Concentrations of chemicals released to air, surface water, landfills, and from consumer products.
«*Potential inhalation and ingestion dose rates resulting from these releases.

«+*Concentrations and doses are designed to reasonably overestimate exposures, for use in screening
level assessment.

How are the model predictions useful in risk assessment?
Knowing the amount of a chemical released to air, landfills, and surface water will help the risk
assessor determine if the chemical may pose a health threat to humans or the aquatic ecosystem.

Inputs: Chemical structure (entered as CAS RN and retrieved from the accompanying SMILECAS
database; SMILES notation; or drawn and saved as MDL). This program can be operated in a “Batch
Mode” so that many structures (as SMILES strings, CAS RNs, or MDL files) can be entered and run at
one time. Available measure data should be entered as well.

Outputs: — BIEIE]
“*Molecular weight and formula ]
<*Water solubility at 25°C (milligrams per liter) E_FAST e
+*Chemical structure can be printed or saved ea version

as either MDL ISIS SKC file or MDL MOL file Fxposre and Fate £ S L

3EPA gm‘l::r?::\:ﬂ?mhdbnﬂnn:y

Important Notes
E-FAST HELP has information on: eiectfrom one efihe fotr patiways Below
*Getting Started vl [y e o
“*Input Pages for all modules T Z R e
“*Results Pages for all modules e
“*References ﬁﬂ E %

E-FAST is Organized Into 4 Modules:
1. General Population Exposure from Industrial
Releases (Formerly the model SEAS) -
2. Down-the-Drain Residential Releases (Formerly
the model FLUSH, which was not previously part of the P2 Framework)
3. Consumer Exposure Pathway (CEM) (Formerly the models SCIES and Dermal)
4. Aquatic Environment Exposure / Risk (Formerly the model PDM3)

Where Can | Get E-FAST?
The E-FAST Model and documentation manual can be downloaded from the Internet at:
http://www.epa.gov/opptintr/exposure
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E-FAST: General Population Exposure from Industrial Releases

Inputs

General Release Information

“*Release activity (i.e. Industrial Use, Processing);

“*Number of sites being assessed;

“*Release media — 4 types are modeled: surface water, landfill, ambient air via incineration, and
ambient air via fugitive release;

“*Release amounts and frequency for each media;

“+For surface water releases the user will need to determine if the analysis will be site specific or
generic (using SIC codes).

Physical Chemical Properties

«*Bioconcentration Factor (BCF);

“+Concentration of Concern (CC);

Exposure Factors

+“This module has a default exposure factors for adults, children,and infants (All of the factors can be
revised if necessary).

Fate Properties

“*Wastewater treatment removal;

+“Drinking water treatment removal;

«+*Percent removal during incineration;

«+*Groundwater migration potential.

Outputs

Human Exposure

+Drinking water exposure from surface water releases;
“Fish ingestion exposure from surface water releases;
“Inhalation exposure from fugitive releases;
“Inhalation exposure from incineration releases;
+Drinking water exposure from landfill releases.
Aquatic Environment

“»Post-treatment concentration in surface water;
«+*Days per year the COC is exceeded;

«+Percentage of the year the COC is exceeded.

1, E-Fast [0

Intro General Pop Exp |

This is the starting page for the General Population Exposure From Industrial ? Help
Releases Module. In this page. you must input a chemical ID. You must

choose from at least one of the check boxes. indicating the type of release

activities that are being performed. Mext to each check box. you must input

the number of ios that d to the sel d release. Once you

are finished inputting yowr selections here. press the “continue” button at the

bottom of this screen.

Chemical ID: [samplef <

Make Selections From the General
Population Exposure Screen

Date Entry Screen Health Concerns
. ¥ Cancer
! Senatios ¥ Chronic non-cancer
™ Manufacturing II] B 5 Acule
™ Processing IIJ 3,
™ Industrial Use ] —
rc ial U 0 = Exposed Population
ommercial Use I 3 P
I Other " =  Child
" Infant
ﬁ Continue |
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E-FAST: General Population Exposure from Industrial Releases

Sample Output

I, E-Fast
Intro | General Pop Exp | Felease Inful PChem | Exp Factors | Fate
Site-Specific Human And Aquatic Exposures to Surface Water Releases Cli -
ick on River Tab
Release Activity: |Manufacture Exposed Population: and Drlnklng Water
Facility name: [EXXON CO USA (BILLINGS REFIN) Discharge Type: Info to get Human DW
Facility location: IBILLINGSMTEEH 031163 70.00 o Exposure Estlmates
NPDES#: (MT0000477 25000
Reach Number: |10070007039 B-treatment release: 4.00 kg/day
Reach Name: [YELLOWSTONE R Post-treatment release: 1.20 kg/day
Facility onreach? © Yes © No Bio Concentration Factor: 300.00 | fkg
General Site Information Drinking Water Information |Fish Ingestion Information |
| Drinking Water Exposure Estimates ‘

| Exposure Type | Results | ED (yrs) AT (yrs) | BW (kg) | IR (g/day)

Cancer
I LADDpot (mg/kg/day) 8.98E-07 30.00 75.00 71.80 1.40
[ CaDCpat (marka) 4.61E-05 30.00 75.00 NA NA

Chronic Non-Cancer
I ADDpot (mg/kg/day) 2. 25E-06 30.00 30.00 71.80 1.40
| ADCpot (mg/kg) 1.15E-04 30.00 30.00 NA NA

Acute
I ADRpot (mg/kg/day) 4.20E-05 1 day 1 day 71.80 6.00

Intro General Pop Expl Release Info | PChem | Exp Fﬂ[:lursl Fate

| *Env. Rel. *River |*Incineration | *PDM Site |

Click on River Tab
and Fish Ingestion

SiteSnosific Human And Atuatie E Surface Water Rl Info to get Human
ite-Specific Human And Aquatic Exposures to Surface Water Releases Fish |ngestion
Release Activity: [Manufacture Exposed Population: Exposure Estimates
Facility name: [EXXON CO USA (BILLINGS REFIN.) Discharge TypgADirect
Facility location: [BILLINGSMT591031163 | g
NPDES# [MTO000477 | [ zs000
Reach Number: |10070007039 Pre-t 4.00 kg/day
Reach Name: [YELLOWSTONE R t-treatment release: 1.20 kg/day
Facility on reach? ¢ Yes C No " Unk. io Concentration Factor: 300.00) Ljkg
General Site Information | Drinking Water Information Fish Ingestion Information |
Fish Ingestion Exposure Estimates ‘
| Exposure Type | Results | ED (yrs) AT (yrs) | BW (kg) | IR (g/day)
Cancer
I LADDpot (mg/kg/day) 1.15E-06 30.00 75.00 71.80 6.00
I LADCpot (mg/kg) 1.38E-02 30.00 75.00 NA NA
Chronic Mon-Cancer
I ADDpot (mg/kg/day) 2.89E-06 30.00 30.00 71.80 6.00
[ ADGaot marka) 3.46E-02 30.00 30.00 NA NA
Acute
["AnRpot (o /ka/day) 9.06E-05 1 day 1 day 71.80 129.00
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E-FAST: General Population Exposure from Industrial Releases

Sample Output

Intro

From Incineration Releases

General Pop Exp | Release Info | PChem | Exp Factors | Fate | *Env. Rel. | *River “Incineration |‘PDM e

‘ ? Help

Release Activity: [Manufacture
Exposed Population: |Adult
# Sites: 1 Posttreatment release:

% Removal

Pre-treatment release:

99.90
2.00E+05 kgfyr

20000 ygyyr

| Inci Exposure Esti ‘
| Exposure Type | Resuns |  ED@rs) | AT s | Bw(ka) | IR (m3hn)
Cancer
| LADDpot (mg/kg/day) 4.41E-08 30.00 75.00 71.80 0.55
| LADCpot (mg/kg) 2 A0E-07 30.00 75.00 NA, NA,
Chronic Non-Cancer
I ADDpot (mg/kg/day) 1.10E-07 30.00 30.00 71.80 0.55
| ADCpot (mg/kg) 6 00E-07 30.00 30,00 NA NA

Click on Incineration
Tab to get
Incineration Exposure
Estimates

T E-Fast

Click on Env. Rel.Tab
to get Environmental
Release Estimates

Intro

| General Pop Exp | Release Info | PChem | Exp Fﬂ[:lursl Fate

*Env. Rel. |‘River | *Incineration | *PDM Site |

‘ 7 Help

Envir | Rel R I
Number of Sites: |—1

Water Landfill{Sludge Incineration Fugitive
Total Rmeﬂsgs:l 1000.00 0.00 2.00E+05 I 0.00

{before treatment) (kafyn) (ka/yn) (kasy) (katyn)
Release days/yr: 250.00 0.00

(before treatment)

Per site release I 4.00 I 0.00 2 00E+05 I 0.00
(kag/site/day) (katyr) (kg/yn (kg/site/day)
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E-FAST: Down-the-Drain Residential Releases

What Does this Module Do?

This module estimates human and aquatic environmental exposure to chemicals released via the use
and disposal of certain types of consumer products in a residential setting. This module is designed to
assess releases of products that are intended to go down the drain at a home, such as liquid laundry
detergent, or bathroom cleaners. Human exposures are estimated for adults, children and infants for
releases to surface water. The module also estimates aquatic environmental exposure and risk from

surface water releases. _
Ty E-Fast M

Intto  Disposal Inputs |

This Module has built-in databases :
N Consumer Disposal Inputs ‘ ? Help
“»*Human Exposure Factors;
A generic, United States wide, consumer - N
product use exposure scenario.
Chemical ID: [Chem#23 -
Important Note Production Volume: [ 0.00 kofyear
The HELP screen contains information on Concentiation of Congern: 0.00 ugsl
model inputs, running the model, QA/QC, Bloconcentition Factor| — 0.00
Calculations, and References. vears o lise: £.00] yezes
‘Waste water treatment removal [low): 0.00 %
|nputs ‘Waste water treatment removal (high): 000 %
. , . \ A
“*Production Volume;
«»*Concentration of Concern; & Continue |
<»Bioconcentration Factor;
»Years in use;
*Percent Removal in Wastewater treatment.
Outputs
P Date Entry Screen
Human Exposure
«+Drinking water exposure from surface water releases;
+“+Fish ingestion exposure from surface water releases;
Aquatic Environment
«»Post-treatment concentration in surface water;
“»Days per year the COC is exceeded;
“»Percentage of the year the COC is exceeded.
1. E-Fast _[=] %]
Intro | Disposal Inputs *Disposal Res. |
Disposal Results ‘ ? Help
Release Activity: [Manufacture Exposed Population: [Adult
Production Volume: 1.12E+06 kgfyear Median surface water conc: 1.58E-02 ug/L
WWT Removal: 50.00 g High end surface water conc: 0.21 lygj1
Release days: 365.00 days Pre-treatment release: 1.13E-02 g/person/day
Bio Concentration Factar: 300.00 |fkg Posttreatment release: 5.64E-03 g/person/day FISh
Ingestion
PDM Information | Drinking Water Information Fish Ingestion lnlmmaliﬂn| EXpOSUI"e
| Fish Ingestion Exposure Estimates ‘ Estimates
| Exposure Type | 50%ile Res. | 10%ile Res. ED (yrs) | AT (yrs) | BW (kg) IR (g/day)
Cancer
| LADDpot (mg/kg/day) 158E-07 2 06E-06 3000 75.00 71.80 6.00
| LADCpot (mg/kg) 1.90E-03 2 47E-02 30.00 75.00
Chronic Non-Cancer
| ADDpot (mo/kg/day) 3.96E-07 5.15E-06 30.00 30.00 71.80 6.00
| ADCpot (mg/kg) 4.74E-03 6.17E-02 30.00 30.00
Acute
| ADRpot (mg/kg/day) 8 52E-06 1.11E-04 1 day 1 day 71.80 129.00
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Sample Output from E-FAST: Down-the-Drain Residential Releases

Drinking Water Exposure Estimates

E-Fast

Intro | Disposal Inputs *Disposal Res. |

Disposal Results

Release Activity: [Manufacture

Production Volume: 1.12E+06 kg/year Median surface water conc:
WWT Removal: 50.00 2 High end surface water conc:
Release days 365.00 days Pre-treatment release:
Bio Concentration Factor: 300.00 1 /kg Post-treatment release:

PDM Information Drinking Water Information | Fish Ingestion Information I

Drinking Water Exposure Estimates |

? Help

Exposed Population: [Adult

158E-02) ug/L

021 ugyL
1.13E-02 g/person/day
5.64E-03 g/person/day

| Exposure Type | 50%ile Res. | 10%ile Res. | ED (yrs) | AT (yrs) | BW (kg) | IR (g/day)
Cancer
| LADDpot (mg/kg/day) | 1.23E-07 | 1.60E-06 | 30.00 | 75.00 | 71.80 | 1.40
| LADCpaot (mgfkg) | 6.32E-06 | 8.22E-05 | 3u.uu| 75.00 | NAl NA
Chronic Non-Cancer
| ADDpot (mg/kg/day) 3.08E-07 4.01E-06 30.00 30.00 71.80 1.40
| ADCpot (mg/kg) 158E-05 2 06E-04 30.00 30.00 NA NA
Acute
1.32E-06 1.72E-05 1 day 1 day 71.80 6.00

| ADRpot (mg/kg/day)

PDM Disposal Exposure Estimates

E-Fast

Intro | Disposal Inputs “Disposal Res. |

Disposal Results

Release Activity: [Manufacture

1.12E+06  kgjyear

Production Volume:
WWT Removal:
Release days:

Bio Concentration Factor:

50.00 o

365.00 days
300.00] kg

7 Help

Exposed Population: [Adult

Median surface water conc:
High end surface water conc:

Fre-treatment release:

Post-treatment release:

PDM Information | Drinking Water Information | Fish Ingestion Information

PDM Disposal Exposure Estimates

Concentration of concern: 10.00 ug/L
Number of days concentration of concern exceeded: 5.84 days
% of year concentration of concern exceeded: U %

158E-02 ugflL

0.21 ug/L
1.13E-02 g/personfday
5.64E-03 g/person/day
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E-FAST: Consumer Exposure Module (CEM)

What Does this Module Do?

This module of E-FAST estimates human inhalation and dermal exposure to chemicals in certain types
of consumer products. Human exposures are estimated for adults, and where appropriate children and
infants.

This Module has built-in databases

“»*Human exposure factors;

«»Default use amounts for 9 preset scenarios;

«»Activity patterns for residents in the home;

+»Common chemical components of consumer products with associated “typical” weight fractions.

Important Note
The HELP screen contains information on running the modules, QA/QC, Calculations, and
References.

Inhalation Exposure from the following Consumer Exposure Module (CEM)
products is predicted: Select-a-Scenario Screen
«»General purpose cleaners e
“»Latex paint e
<*Fabric pI'OteCtor Introckiction | Scanaso 1u-m-|m4| DoyolUse | Days AfisiLise |D«mu|l-w!nmnom;
«»Aerosol paint -
el Inhalation] gy

«»Laundry detergent i Pt P bas =]
++Solid air freshener s
“+User defined “create your own” scenario e

Plaochact Acdend s ‘Wsken [hrmal, Inbualobion]
Dermal Exposure from the following P i i
products is predicted: Mk ey
< General purpose cleaners S
«»Latex paint o oot
«»Laundry detergent
«»Bar soap =

«+*Used motor oil
+»User defined “create your own” scenario

Inputs
“*Weight fraction of chemical in consumer product
«»*Molecular weight
“»*Vapor pressure
Outputs
«+*Concentration of chemical in the indoor environment
«*Inhalation exposure estimates:
=L ifetime Average Daily Dose (LADD)
=Average Daily Dose (ADD) and
=Acute Potential Dose Rate (APDR)
«»Dermal exposure estimates:
=L ifetime Average Daily Dose (LADD)
=Average Daily Dose (ADD) and
=Acute Potential Dose Rate (APDR)
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E-FAST: Consumer Exposure Module (CEM)

E Consumer Exposure Module (CEM)
File  Buntodel Help

Introduction ‘ Scenarml Inhalation Input

Day of Use Days Atter Use | Dermal Input | Chemical Praperies

Introduction

Consumer Exposure Module (CEM)

CEM iz an interactive model which calculates consenvative estimates of potential inhalation and dermal exposure ta
consumer products. Because the model incorporates upper percentile and mean inputwvalues for various exposure
factars inthe calculation of potential exposures / doses. the exposure / dose estimates are considered

tohe ' high end 'to ' bounding ' estimates (Guidelines for Exposure Assessment, USEPA, 1992). The dermal partion of
CEM uges a film-thickness approach, which assumes that exposure occure from athin layer of the consumer product on
adefined surface area, to determine potential exposure. Few data exist on the actual

thickness of films of various products on human skin. Therefore. due to the uncertainty associated with the amount of
productforming a film on the skin, the dermal exposure estimates are considered less certain than those calculated in
the inhalation portion of CERM

Default exposure factor values have heen extracted from U.S. EPA’s Exposure Factors Handbook (August 1997). This
handbook can be obtained from the Agency by calling (513) 569-7562, or can be obtained atthe
hittpa: fwewesr. e ppa.g 0w/ ORDMWebPubs fexposure wehb site

Identification Numker. Product: I

Model Run Comments (this entry allows the user to enter any free flowing textual description aboutthe
model run.)

Quick Assist

Inhalation Scenario Input Screen

EA Consumer E xposure Module [CEM)
File RunModel Help

Inhalation Inputs

Introduction | Scenario | Inhalation Input | Day DIUSE| Days after Use |Dermal|nput| Chemical Properties

Secenario: General Purpose Cleaner

This screen allows the uzer to input the required product parameters for the inhalation
model.

Identification Mumber:  Lnknown Product:  Unknown

Frequency of Use I BN cvents/vear  Years of Use I—ST pears
ass of Product Mazs of Product Lzed l—123
per Event - Median I 6150 per Event - 90th % d
Duration of Use I 0667 hisfev Duration of Use |—142 e
- Median

- 30th

Air Exchange R ate I 0.45 A rxchgs Bady ‘Weight I 71.8 kg
per hour

Inhalation Rate I 0.55 | m3rth Averaging Time I 78 | pears
Diuring Lze: 0% -LaDD, LaDC #

Inhalation Rate I 0.55 m3hr Averaging Time I 57 ypears
After Usze

-&0D0, ADC

Quick Assist
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E-FAST: Consumer Exposure Module (CEM)

Inhalation Scenario Input Screen

B Consumer Exposure Module [CEM)

Inhalation Inputs

Inhalation Output Screen

Inhalation Output Screen
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E-FAST: Consumer Exposure Module (CEM)

Dermal Input Screen

EA|Consumer Exposure Module [CEM)

Dermal Inputs

Dermal Output Screen

FA| Consumer Exposure Module (CEM)

lhpiits [Dutputs - Inhalatiofdutputs - Derme] sturn to Input Scref

CBM Inputs
10 Hum: Unknoun

Product:  Unknown Chemical Name ChemZ

Scenario: Latex Paint Population Adutt

hiolecular Weight (gfmale) WP (tom) 0.9
WUF - bed WO -O0% 02

Inhialation Inputs:

Frequency of Use (swents/yr)
hsss of Product Used - hizdian (g)
Inhalation Riate During Use (mr)
Zone 1 blume (33

Duration of Use - Wedian (hrséew)

#ir Exchange Rate (air xchgs/r)

Vears of Use

1

hiass of Product Used - 00°% () 1.27 224004

Inhalation Riate After Use (m3r)
Wihole House “hlume (m3)
Duratian of Use - 90% (hrséew)
Body Wieight (cg)

055
260
2

Aetivity Fattems

User: TUITI1123111111111274441 Stan Time:

10

Mon-User:  111111113244247742274441 Room of Lse 1. Bedroom

Hour: o 8

12 12

Dermal Inputs

Frequency of Use - Body feventsiyr)

4 SAEN - Body (em2ikg)

Amount Retained/fbsorbed to $kin (giemZ-ewent) 0.00EE

fueraging Time, LADD,, . LADC,,
Paveraging Time, ADRpa. . Cp po.

2.74e404  Foieraging Time, ADD, , ADC,,
1.0

4022403

12
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E-FAST: Aquatic Environment Exposure / Risk

What Does this Module Do?

This module of E-FAST estimates chemical concentration in a stream and how many days per year a
chemical discharged in a plant’s effluent will exceed a concentration of concern in the receiving water.
This module can be used with either detailed site-specific data, or more general Standard Industrial
Classification (SIC) code-based information. This module can help the risk assessor estimate if the
amount of chemical discharged to a stream will result in stream concentrations that may adversely
affect aquatic organisms.

Inputs

Site-specific

“*NPDES number

+*Release days per year

“*Loading - amount released after treatment (kg/day)
++CC or COC (may be estimated using ECOSAR).
SIC Code-based

«*Analysis choice (usually high-end analysis)
«+Standard Industrial Classification (SIC) code
+*Release days per year

“*Loading - amount released after treatment (kg/day)
“CCor COC

Outputs
Number of days per year the concentration in the stream will exceed the concern concentration (CC)

Input Screen

Iy E-Fast J= =]
Intta  “PDM Site | =pDM SIC |
Chemical ID: ) e
PDM Site Specific Page ? Help |
tmpchem j
NPDES #:[MT0000477  <-Find Entered NPDES | Select a NPDES [MT0000477 =
Release Activity: |Unknown Discharge Type:
Facility name: |Company ABC WWT BEemoval: F0.00 =
Facility location: |[BILLINGSMT531031163 Release days: 250.00 daysdyr
Reach Number: |10070007029 Concentration of concern: 10.00 ygn
Reach Name: [YELLOWSTONE R Pre-treatment release: 4.00 kglday
Facility on reach? * Yes ¢ Mo  Unk. Post-treatment releasze: 1.20 ko/day
Mean streamflow: 1.75E+04 | MLD
Low streamflow: 1672.50 MLD
Effluent flow: 1.00E-02 MLD
Submit Save PDM Site Specific Estimates
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ChemSTEER - Chemical Screening Tool for Exposures
and Environmental Releases

What Does ChemSTEER Do?

This personal computer-based software program generates screening-level estimates of environmental
releases from and worker exposures to a chemical manufactured, processed, and/or used in industrial
and commercial workplaces. The tool contains data and estimation methods and models to assess
chemical use in certain common industrial/commercial sectors (e.g., automotive refinishing), as well as
for certain chemical functional uses (e.g., tackifier in adhesive).

Why Use ChemSTEER?

ChemSTEER should be used when release and worker exposure data are not available but some
estimates of these data are desired. ChemSTEER’s methods and models are primarily intended to
assess some primary sources of workplace releases and activities with worker exposure potential that
are specific to a particular industry (e.g., overspray from auto body refinishing) and other sources of
workplace releases and activities with worker exposure potential that are "broadly applicable" across
many workplaces (e.g., drumming semi-volatile liquid, scooping/ weighing small volumes of powders,
etc.). The "broadly applicable" sources/ activities available in ChemSTEER are only a subset of all
possible sources and activities and primarily cover those sources/ activities that are often overlooked or
considered to be non-routine or insignificant.

What You Need To Use ChemSTEER

“*Understanding of the 27 models and associated methods (mass balance & container-related
calculations) in ChemSTEER can make your use of the tool most effective and help you to know which
data inputs you need for an assessment;

“+*Understanding of the operations (l.e.,workplaces) to be assessed )except for industry- sector uses
included in ChemSTEER).

Inputs
Required inputs depend upon the model(s) you intend to use.

Chemical-specific inputs that are helpful or needed:

“*Production volume (domestic, imported, and total);

“*Vapor pressure and Molecular weight (when the assessed chemical is semi-volatile or volatile);
“Density; and

“+Solubility in water.

Operation-specific inputs that are helpful or needed:

“+*Understanding of what operations (workplaces) are to be assessed; knowledge of the relationships
between multiple operations being assessed;

“+Knowledge of the sources of release and/or worker exposure activities contained within each
operation (not as important for industry- sector uses included in ChemSTEER);

+«+Certain operating information and parameters (e.g., throughput volumes, physical state(s) and
concentration(s) of the chemical or the mixture(s) containing the chemical in the operation, number of
sites, number of operating days per year, number of batches run per year, number of workers per site,
container types and sizes, etc.) (not as important for industry- sector uses included in ChemSTEER).

ChemSTEER uses default values for many parameters in the absence of user inputs; however, users
who become familiar with the models used to calculate chemical releases to the environment and
worker exposures to the chemical can use those models most effectively. The ChemSTEER Help
System contains detailed descriptions of each estimation model and input parameter.

The following pages cover the most important data entry for ChemSTEER. Many fields that are not
covered are primarily for recordkeeping and thought processes meant to improve the assessment.
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ChemSTEER - Chemical Input Screen

[l p02-9998 (=]

File Edit Reports Help

General

Dpelationsl Operation Parameters] Releazes EHposures] Optional Information

Chemical

Chemical Mame: |T0|uene

Chemical Categony: |

Trade Nare(z): |

Chemical CA5 Mumber: [108-28-3 Molecular Formula: |C?H8

Total Azzeszed Production Yolume [PY): 11200 kgdyr Type of Motice: |

Imported Production Yolume [Pl 200 kgdpr
Domestic: Production Yalume [PV [10000 kgl

Wapor Pressure VP chem]: ,Du297 tor &t [20 C
talecular Weight [rw]: ,927 a/mol % < 500 l— % ¢ 1000 l—
Density (D' chem]: ,Dg?i g/om3 at ’— C
Solubility in W ater [w/'Schem]: ,537 g/l at ’— C

General Description of End Use(s): |30|\.-ent uzed in coatings

Wiew/Update Expozure Limits | Update Chemical Information Wiew/Update Fegulatory Limits

FParameters with red labeling are often important defaults used in mass balance, container, and model caloulations.

What is the Chemical tab used for?

You can view and/or enter information about the chemical to be assessed on the Chemical tab. The
fields shown in red font are for parameters commonly used by EPA in completing assessments.
Volume parameters are used extensively in generating release- and exposure-related estimates.
Volume parameters include import and domestic production volumes (or volumes to be assessed).
Chemical property parameters are commonly used in some of the ChemSTEER methods and models.

How is the chemical’s production volume (PV) important to the assessment?

The PV entered in this screen is used by virtually all of the ChemSTEER algorithms to determine
output values for the assessment, such as:

“*Number of sites manufacturing or using the chemical;

“*Number of operating days at the sites; and

“*Amount of the chemical released to the environment.

How are the chemical’s vapor pressure, molecular weight, and density important to the
assessment?

“*Vapor pressure and molecular weight are used by several release and inhalation exposure models to
estimate the amount of volatile chemical released, as well as the amount of chemical vapor that is
inhaled by workers.

“Density is used to determine numbers of containers that may be filled with the chemical and/or
emptied at each site — which in turn is used to estimate amounts of residual container waste and
duration of worker exposures.

Users are encouraged to review the ChemSTEER Help System topics that discuss the estimation
model calculations and associated input parameters.
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ChemSTEER - Sample Operation Input Screen

s/ ChemSTEER 10/31/2002 Version - P02-9998 M=
File Edit Reports Help

Generall Chemical Operations | Operation Parametersl Heleasesl Exposuresl Dplionallnformationl

— Dperations

Select an operation below to zee itz Description; the Physical State(z] of the chemical; Felationshipz to other operations; Sources and Activities
azrociated with Release and Exposzures; and Site Information,

Manufacture

Formulation of paint product
Formulation of cleaner
Automobile OEM Spray Coating

Update Operations |

Descriptionl Helationshipsl Physizal States  SourcesAtctivities Sitelnformalion'

Sources and Activities aszociated with releases and exposures within the operation:

vty | Releaze | Exposure
Unlaading Liquid Fiaws Material from Drurns Vs Ve
Cleaning Liquid Residuals from Drums Used to Transport the B aw b aterial Yes Yes

Equipment Cleaning Lozzes of Liquids from a Single, Large Weszel ez Mo
Loading Liguid Product into Bottles Ve Ves

i pdate Sources/bctiviies

What is the Operation tab used for?

You can use this screen to “build” the structure of the assessment. You must select one or more
operations (workplaces in which the chemical is manufactured, processed, and/or used - see top list
in the screen) to assess. Then you should complete at least the two primary subtabs as follows:
“*Relationships subtab: For partial or full lifecycle assessments, you should define the relationship
between the operations (2" subtab). For example, in the assessment shown above, the user was able
to change the operation relationship from the default of a straight series lifecycle of operations:

Manufacture ———p» Paint Ly, Cleaner p| Auto OEM

formulation formulation Coating
100% PV
>
to a more complex, branched lifecycle of operations:
75% PV Paint Auto OEM
Manufacture > formulation > Coating
25% PV > Cleaner
formulation

“*Sources/ Activities subtab: For each operation, you must select the release sources and worker
activities (i.e., sources/ activities - see bottom list in the screen) to assess. In the example shown
above, there are four sources/activities included in the “Formulation of paint” operation. This selection
is critical because it determines which default models are used to estimate releases and exposures.
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ChemSTEER - Operation Parameter Input Screen

| ChemSTEER 10/31/2002 Version - P02-9998 =
File Edit Reparts Help

Eeneral] Chemical] Operations  Operation Parameters lHeIeases] Exposures Dptionallnformation]

Dperation Parameters

M anufacture

Formulation of paint product
Formulation of cleaner
Automobilz OEM Spray Coating

tass Balance Parameters | Container Parameters

Parameter | Type | Walue
Bhlchern: Batch Mass Input of Chemical Uszer Specified
B Ochern: Batch Mass Output of Chemical Default/Denived
Bhdlm: Batch Mass Input of B aw Material Default/Denived 111111
BMOprod: Batch b ass Output of Product User Specified
M5: Humber of Sites User 5pecified
Mby: Mumber of Batches per Year Default/Derived
i Weight Fraction of Chemical in B aw b aterial User 5pecified
prod: ‘Weight Fraction of Chemical in Product User 5pecified
HE: Hours per batch User 5pecified
OO0 max: Maximum rnumber of operating daps User 5pecified
Mbld: Humber of batches per line per day Default/Derived
Lg: Lines per gite D efault/D erived
00: Mumber of Dperating 0 ays D efault/D erived
Mbd: Mumber of Batches per Dap D efault/D erived
| Update Parameters |

What is the Operation Parameters screen used for?

Many of the parameters entered or calculated in this screen are used in determining input values to
models. Knowledgeable users can discern when one or both of these sections can be left incomplete
(e.g., in some simple or partial assessments, models can be used without completing these sections).

What are operation mass balance parameters?

The operation mass balance parameters are the set of input values that define the operation and
associated chemical throughputs (see above for a list of operation mass balance parameters). The
user may choose several options for calculating the operation mass balance parameters, based on
what values are known and which must be calculated. Some examples are listed below:

“+Are the influent or effluent parameters known?

“Is the use rate of the chemical known? Is the production rate of the product known?

“+Are the number of sites and operating days per year known?

Industry- sector uses included in ChemSTEER contain default values for mass balance parameters.

What are operation container parameters?

Container parameters are the set of input values that define the number of containers that are filled with
the chemical and/or emptied during the operation. These values are most often used to estimate
amounts of residual container waste and duration of worker exposures during loading and unloading
activities. Handling of shipping containers are often overlooked as release sources/ exposure activities.

The ChemSTEER Help System contains an extensive description of how the mass balance and
container parameters are calculated and subsequently used by various release and exposure
estimation models. Users are encouraged to take time to learn about these complex functions.
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ChemSTEER - Release Input Parameters Subtab

=|P02-9998 E]

File Edit Reports Help

General] Ehemical] Dperations] Operation Parameters  Releazes ] EHposures] Dptionallnformation]

E stimating Chemical Releases

All activities that have a chemical releaze are listed below. Each has one or more release estimation model: associated with it. when a release
activity is selected. one or more release models will be shown in the Release Model(s) list. Select each madel in the Releaze Model(s) for Selected
Activity list to view parameters for the model, and click the Wiews! Update Model Information button to view model equations and to change
parameter values.

Operation: |F0rmulati0n of paint product j

Release Activity: [ azding Liguid Eraduct inta Battles j

Release Model(s) for Selected Activity:
EFA/DALPS AP-42 Loading Model

Release Input Farameters | E stimated Releases ]

Parameter |T_l,lpe |Value Calc |Value |Units

f: Saturation Factor D efault Model Parm 1 dimenzionless (Lt FiEmEE &
: Release model
Freq: Frequency to Lse Default 00a 168 dapsswr

(G: Y apor Generation B ate Model Output Model Parm 9.058116E-0E g/ View/LIndate Model
k' Molecular Weight Default Chem Parm 92 daltons Ieminfoprlmaat?on ooe
MS: Mumber of Sites Default Mazz Pam 5 sites —

Oha: Operating Hourg for the Activity Default Cont Parm 0.5061318 hours/day ) )

) . p Hodify Media of
1. Cantainer Fate Default Cont Parm B0 containersdhr =P

R: Universal Gas Constant Constant Model Parm 82,05 atm cm3/gmoal K

T: Temperature Default Madel Pam 298 K .

- . : - Yiew/Update
Yoo Wolume Capacity of container Default Cont Parm 1 gal/container Combinations
WP Wapor Pressure Default Chem Parm 0.029 tor —

#: Vapor Pressure Conection Factor Default Model Parm 1 dimenzionless
Bun Madel(z]

What are the Release and Exposure screens used for?

Based on the information input on the Chemical, Operation, and Operation Parameters screens,
ChemSTEER chooses the default model appropriate to each source/ activity for each operation. The
Release and Exposure screens display the model selected for the operation and sources/ activity
shown in the selection lists on those screens. These screens also display model inputs and outputs,
and give the user the ability to change models and default values used in models.

For each source/activity, there is at least one default release and/or worker exposure model that are
used to estimate the chemical releases and/or worker exposures that occur during the activity. The
user may select an alternative model to the default.

For some sources/ activities on the Release screen, more than one release model may be appropriate
(e.g., a vapor generation model and a residual model).

However, for each source/ activity on the Exposure screen, a maximum of one model may be selected
for each route of worker exposure (inhalation and/ or dermal) assessed.

You can view input parameters to the models and model outputs in the view lists at the bottom of these
screens (the example above shows the inputs list for a release model).

You can use the buttons on these screens to:

“*Change models;

“+View model equations and change model parameters;
“+Change release medium or media (for releases only); and
“*Run models.
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ChemSTEER - Example Release Model Parameters Input Screen

Q View [ Update Release Model Information

Read-only and updatable information abaut the selected release madel, including the model equation. mechanism, basiz. and
input parameters are listed below. Becausze the release can be calculated uzing several walid equations for this madel, all of
the possible parameters that mayp be uzed are listed in the Input Parameters grid. Depending on the data values for this
releaze, zome of these parameters will not be required.  To view options or change a parameter value, click on the label for
that parameter under the Type column, hen Type iz User-defined, vou must click on the cell under the value column and
tope in pour own value,

Activity: Loading Liquid Product into Baottles
Model: EPA/OAQPS &F-42 Loading Model

todel
Equation:

DR [ka/site-day] = (G = 3600 = OHa] / 1000 A
DR occurs over [Freq] days/wear

Mechanizm; Displacement of air containing chemical vapor

Basis |ERA/DAQPS AP-42 Loading Modsl,

Parameter | Type | Walue Calc | Walue | Units

Oha: Operating Hours for the Activitp Default Cont Parm 05061318 hours/day

1. Container Rate Default Cant Parm B0 containershr
R: Univerzal Gaz Constant Congtant Model Parm 8208/ atm cm3/gmol K
T: Temperature Default Model Parm 298 K

Wi Wolume Capacity of container Default Cont Parm 1| gal/container
WP Wannr Presziue MNefanlt "hem Parm M9 tarr

0K Cancel

ChemSTEER Release and Exposure Models

Each release and exposure model contains the necessary input parameter values to perform the
calculation — these values are either determined from input from a previous input screen or have been
assigned a default value.

In the example screen shown above accessed from the View/ Update Model Information button on the
Release tab, the input parameters’ values (listed in the lower portion of the screen) were determined as
follows:

++*OHa (Operating hours for the activity) — entered or calculated in the Container Parameters Input
Screen

+*»r (Container rate — containers filled per hour) — entered or calculated in the Container Parameters
Input Screen

R (Universal Gas Constant) — default value assigned by the model

T (Temperature) — default value assigned by the model

“*Vc (Volume capacity of each container) — entered or calculated in the Container Parameters Input
screen

VP (Vapor pressure) — entered in the Chemical Input screen

The user may elect to modify any of the model input parameters that are NOT determined through
calculations performed in other input screens; however, users are strongly encouraged to review the
associated ChemSTEER Help System topic before modifying the default model input parameters.

This screen also shows the model equation(s) that use the input parameters listed.
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ChemSTEER - Sample Release Output Screen

Outputs

Environmental Release:

“*Media of release (e.g., air, water, incineration, and/or landfill)
“*Number of sites releasing the chemical to the environment
«Daily release rate (kg chemical per site-year)

“»Days of release (days per site-year)

“*Annual release rate (kg chemical per year)

sl ChemSTEER 10/31/2002 Version - P02-9998
File Edit Reports Help

Eenerall Ehemicall Dperationsl Operation Parameters  Releases | Exposures Dplionallnformationl

— Estimating Chemical Releaszes

All activities that have a chemical release are listed below. Each has ohe or maore releaze estimation models associated with it ‘When a releaze
activity is selected, one or more release models will be shown in the Releaze Modells] list. Select each model in the Release Model(z) for Selected

Activity list ko views parameters for the model, and click the ‘Wiew, Lpdate Model |nformation button to view model equations and to change
parameter values.

Operation: IFormuIation of paint product =

Release Activity: ILoading Liquid Product into Bottles LI

Release Modelz] for Selected Activity:
EFA/OADPS AP-42 Loading Maodel

Release Input Parameters  Estimated Releases

M edia Mumber of

Sites

Daily Release Rate
[kg/zite-day)

Annual Beleaze Rate
[kgdvr-all sites)

Days of Releaze
[days/gite-yr)

Basiz

Air

5

1.6505E-05

0.014

164

EPAADALPS

Add or Remove a
Release model

Yiew/Update Model
Infarmation

Modity Media of

Release

View/ Ipdate

Combinations

Bun Modelz]
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ChemSTEER - Example Exposure Output Screen

Outputs (Continued)

Worker Exposures (Inhalation and Dermal):
“+Potential dose rate (mg per day)

“Lifetime average daily dose (mg per kg-day)
“*Average daily dose (mg per kg-day)
“+Acute potential dose (mg per kg-day)

s ChemSTEER 10/31/2002 Version - P02-9998 = |[=
File Edit Reports Help

General | Chermical | Operations I Operation Parameters | Releazes Optional Information I

— Egtimating Chemical Exposures

All activities that have a chemical expozure are listed below. Each has one or more exposure estimation models azsociated with it. when an
exposure activity is selected, one or more exposure models will be shown in the Exposune Model(g] list. Click on either the Dermal or [nhalation [nput
Parameters tab below to view parameters for the model, and click the Wiew/ Update Maodel Information button ta view model equations and to
change parameter values.

Operation: IFormulation of paint product d

Expozuire Activity: ILoading Liquid Product into Bottles d
Diemal Exposure Model. EPA/OPPT 2-Hand Dermal Contact with Liquid kodel Liquid
Inhalation Exposure Model: EPA/OPPT hazs Balance kodel “apor

Dermal Model Input Parameters I Inhalation Model Input Parameters  Activity Exposure Estimates

Exposure | Estimate | Units

|nhalation Paotential Doze Fate 37537 mg/day

|nhalation Lifetime &wverage Daily Dose 0.014 mgfkg-day

Inhalation dwerage Daily Doze 0.025 mgfkg-day Aidd or Remove an

|nhalation Acute Potential Doze 0.054 mgfkg-day Exposure model

Demal Exposure Dose Rate 176.4 mg/day :

Demal Lifetime Average Daily Doze 06628 mgfkg-day M\D’flc.lzbl\‘lrr%flopﬂ?;ﬁon

Demal Average Daily Dosze 1.1593 mgfkg-day —_—

Demal Acute Potential Dose 252 mg/kg-day Wiew/Update
LCombinations
Bun Model(z]

Saving and Opening Your Assessments
Assessments may be saved as individual records in a database file containing multiple records or as
their own individual database files.

If you open an Assessment (record) from an existing database file, you may view and/or edit the
assessment on the ChemSTEER interfaces (screen views).

You may choose File/ Save Assessment to overwrite the Assessment that is in the existing database
file with the working assessment that is displayed on the ChemSTEER interfaces.

If the existing database file contains more than one Assessment record, a table of Assessment records
will appear that includes four fields in the record: Type, Identifier, Status, and Date. These fields must
be completed on the General screen (the first screen that appears after running ChemSTEER).

You should review the ChemSTEER Help topics under the Guide to ChemSTEER Menus (File) to learn
more about saving and opening assessments.
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ChemSTEER - Sample EPA Report Output

Reports

Users may view and print or export a copy of the EPA-formatted Initial Review Engineering Report
(IRER) or Contact Report from the working assessment. You should review the ChemSTEER Help
topics under the Guide to ChemSTEER Menus (Reports) to learn more about these options.

“The Contact Report summarizes the information obtained via an external contact.
“The IRER (shown below) is a specially formatted internal-EPA report for summarizing estimates of
workplace releases and exposures in a particular assessment.

These two types of reports will appear in view windows from which you may print the report. You may
also export the report into various types of file formats (e.g., rich text format) to a choice of destinations
(e.g., disk).

Future versions of ChemSTEER will have additional report formats available.

|l IRER Report o
M 4 10 af 10+ [ S & [0z ~ Tatal3 1003 Jof 18

INITIAL REVIEW ENGINEERING REPORT Page # 10 sl

ID Numher: POZ-9903

Formulation of Paint

OCCUPATIONAL EXPOSURES ESTIMATE I UMMARY
Inhalation:

Exposure to Vapor
typical: 1.4076 mgiday over 9 days/vr
worskt case: 1.4076 mg/day over 9 days/vyr
Number of workers with inhalation exposure: 3

basis: Unloading Liguid Raw Material from Drums

EPA/OPPT Mass Balance Model.

Does ChemSTEER have any built-in databases?
ChemSTEER contains the list of NAICS (North American Industry Classification System) codes with
descriptions that can be associated with an operation.

In a future version of the software, ChemSTEER will contain a database of the OSHA permissible
exposure limits (PELs) and NIOSH recommended exposure limits (RELs) that the user can incorporate
into several of the exposure model calculations.
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